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(54) DIGITAL DATA DUPLICATE INHIBITING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To inhibit a digital data from being easily duplicated. 
SOLUTION: The data is divided into a symbol sequence 100 and formed into blocks in 
a module 102, where error detecting/correcting symbols 104 are added and also a 



header and a synchronization data are added. The sequence with the changed 
symbols 108 is encoded by an encoder 108 into a sequence of channel bits 1 10. The 
channel bits 1 1 0 are written on a disk 1 1 2. A read-out signal 1 1 4 from the disk 1 1 2 is 
converted from an analog signal to a binary data 118 by a decoder 116. The binary 
data 118 is decoded into the symbol sequence 122 by a decoder 120. Error 
detection/correction is executed in a module 124, and error detection and correction 
symbols 126 are extracted together with a overhead data. The last symbol sequence 
128 is the same as the original symbol sequence 100. 



LEGAL STATUS [Date of request for examination] 21.06.2002 

[Date of sending the examiners decision of rejection] 04.07.2006 

[Kind of final disposal of application other than the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The sequence decision stroke which determines the sequence of the symbol 



encoded in the channel bit which has the accumulation digital sum powder exceeding a 
predetermined limitation, The sequence insertion stroke which inserts the sequence 
of the above-mentioned symbol in digital information, The coding stroke which 
encodes the sequence of the above-mentioned symbol using the encoder made as 
[ encode / in the channel bit which has the accumulation digital sum powder which 
does not exceed a predetermined limitation for the sequence of the above-mentioned 
symbol ], The digital information duplicate prohibition approach characterized by 
consisting of transmitting strokes which transmit the above-mentioned channel bit of 
this coding stroke. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be applied to the approach of setting to the 
approach of recording transmission of digital data, or digital data in mass memory 
systems, such as a disk and a magnetic tape, concerning the digital data duplicate 
prohibition approach, and preventing or forbidding an unauthorized duplicate. 
[0002] 

[Description of the Prior Art] Digital information is transmitted through a network, 
microwave, or a satellite in many cases in the format that it is collectable with which 
equipment which has a suitable receiving set. The compact disk (CD) and the digital 
audio tape (DAT) serve as data, software, an image, and a digital storage medium of 
the single criterion for voice. In other escapes of the multimedia compact disk to 
propose, a digital videodisc, a super-high-density disk, or a compact disk technique, a 
larger capacity and twist wide band width of face are obtained, and the digital storage 
of an image is possible. In the case of the digital information transmitted or recorded, 
the capacity which creates a strict duplicate is an essential attribute which enables 
informational exchange, distribution, and preservation in many cases. However, a 
duplicate may have to be prevented. For example, it is illegal to create the 
unauthorized duplicate from the medium to which copyright was given. While the 
feeder of software, music, and video distributes the work to which copyright was given 
by the digital format, he needs to prevent the unauthorized duplicate of those works. 



The method of forbidding the duplicate of digital information alternatively is required. 
In the following applications, sending data to a receiving set (and searching data from 
a receiving set) shall be included in "transmission." Generally, although record is used 
for explanation, the concept is applied also like digital data transmission of other types. 
[0003] Being transmitted or recorded by the digital format of the origin of it does not 
have digital data rash. Instead, in high density digital transmission or record, it carries 
out that a majority of various constraint generally serves (trade-off), and the bit 
pattern with which it is satisfied of constraint with original various data as a result 
encodes. Generally the balance of recording density and an error rate is in the 1st. 
The error rate of finite imposes the requirements which add the information on 
additional for detection of an error, and correction. 

[0004] The 2nd constraint is the maximum allowed-transition frequency. With 
magnetics, a related limit is usually called an intersymbol interference. Generally, in a 
record medium, each state transition has a certain effectiveness of making adjoining 
transition distorted. An upper limit is given to the number of the transition which sets 
the specified minimum interval and continues by this strain. Or there is a certain 
maximum velocity which a condition can reverse according to a certain physical 
development with any record media. 

[0005] The 3rd typical constraint is self-crocking. In the case of serial binary data, the 
clock signal which decodes data must be extracted from the timing of transition of a 
read-out signal (change of the inversion of an electrical potential difference or a 
current, a frequency, or a phase, change of optical reinforcement, etc.). In order to 
synchronize a clock signal, the frequency of suitable transition must exist. 
[0006] Serial binary data is a format physically called Non-Return-to-Zero reversal 
(Non Return to Zero Invert) in many cases. In an NRZI format, a wave is in one 
condition until binary [ 1 ] occurs in the time of day which a wave reverses in the 
opposite condition. The above-mentioned maximum transition speed limit or an 
intersymbol-interference limit gives the minimum value to the time amount which is 
between transition and passes. The requirements for self-crocking give maximum to 
the time amount which passes when there is no transition. The maximum transition 
rate constraint, self-crocking constraint, and the code with which are satisfied of 
NRZI formal requirements are usually called a run length limit (RunLength Limit) code. 
The number of binary [ 0 ] with which it continues in the encoded bit pattern in RLL 
code must be below the maximum that is the same magnitude as the minimum value 
which is not the zero specified at least, and was specified. For example, a compact 
disk means that the number of 0 with which it continues in the bit pattern generally 
encoded must be at least 2, and it must be ten or less. - (2 10) The code specified as 
RLL is used. 

[0007] The 4th [ to the encoded binary signal ] typical constraint is the requirements 
for the limit to the contents of low frequency of a read-out signal. With many read-out 



channel detectors, in case a read-out signal crosses the threshold of immobilization, 
transition is shown. The contents of low frequency within a read-out signal bring 
about the offset which restricts the dynamic range of a detector. Furthermore, in the 
case of the optical disk which can be written in, a track following signal and a focusing 
signal are carried out using the low frequency modulation of a read-out signal. The 
contents of low frequency within a read-out signal block the track following and 
focusing. Referring to an NRZI format again, a value +1 is assigned to one condition of 
a signal, and a value -1 is assigned to an opposite condition. The sum (field under a 
curve) of these values is called digital sum powder (DSV) or the running digital sum 
(RDS). If th ere is DSV which there is specified greatest DSV or RDS in many 
detectors, and exceeds the specified maximum, possibility of causing a data read error 
or a servo problem is high. 

[0008] Usually the original digital data is encoded to other digital data with which are 
satisfied of the above-mentioned constraint. Generally, the original data are divided 
into a symbol, however, a number of immobilization with a small symbol of bits — 
generally it is 1 byte (8 bits). Generally, each symbol is used as an index of the 
reference table containing the bit pattern (called a channel bit) with which are 
satisfied of various constraint. For example, in the case of a compact disk, the format 
of the present criterion divides the original data into a 8-bit symbol. A 8-bit each 
symbol is used as an index of the table of a channel bit pattern. Each channel bit 
pattern in a table has 14 bits. A corresponding encoder is usually called an EFM 
encoder in "8 to 14 modulations." 14 bit patterns each satisfy above-mentioned (2, 
10)-RLL constraint. However, when some 14 bit patterns have connected with other 
14 bit patterns, the end of a certain pattern and the beginning of other patterns join 
together, and some continuation of the pattern which caused and connected 
infringement of -(2 10) RLL constraint infringes on DSV constraint. In order to 
combine the end of a certain pattern with the beginning of the following pattern, the 
triplet of the addition called a joint bit is inserted among 14 bit table patterns. When a 
joint bit is chosen appropriately, the obtained channel bit satisfies (2, 10)-RLL 
constraint, and satisfies the requirements for DSV. 1 7 bits will be recorded about all 8 
bits of the data with which the final result is not encoded (it is not 14 shown by 
Identifier EFM). 

[0009] About multimedia record, the advanced type of EFM coding called EFMPIus is 
proposed. In EFMPIus, an encoder is a condition circuit. There is a separate reference 
table for every condition of a condition circuit. Generally, a corresponding channel bit 
pattern changes according to a condition for every symbol. However, the channel bit 
pattern is the same about at least two conditions. Furthermore, each table entry also 
specifies the following condition. EFMPIus does not use a joint bit but uses advanced 
substitution of a slightly long table entry and an alternate path bit pattern instead. An 
encoder foresees the symbols which generally come, and those possible alternating 



patterns (look ahead), and chooses the pattern which fitted RLL and DSV most. 16 
bits will be recorded for the improvement in a consistency to EFM about 6% of case 
about all 8 bits of the data with which the final result proposed by EFMPIus is not 
encoded. By the specification to which the proposal for coding is made by EFMPIus, a 
reference table entry is specification which enables clear coding. 
[0010] 

[Problem(s) to be Solved by the Invention] However, generally the encoder algorithm 
which determines any an alternative bit pattern and the following condition of 
corresponding are changes with manufacturers. Therefore, although it encodes to a 
binary channel bit sequence which is different in order that a different manufacturer 
may record the same symbol set, such all sequences are encoded clearly. About the 
general information on the addition about a multimedia compact disk and EFMPIus, he 
is KA.S.Immink and "EFMPIus:THE CODING FORMAT OF THE MULTIMEDIA 
COMPACT DISC" IEEE, for example. Transactions onConsumer It can refer to 
Electronics, Vol.41, No.3, and pp491 -August, 1995 [ 497 or ]. 

[0011] Neither EFM nor EFMPIus can guarantee satisfaction of DSV constraint 
completely. By each coding approach, there is a possible sequence of the channel bit 
which brings about the large accumulation DSV. Possibility cannot be made into zero 
although an encoder system designer can make it in EFMPIus small even in possibility 
that the possibility of the large accumulation DSV can be admitted on commerce. 
Although all the permissible sequences of a channel bit can be clearly decoded from a 
digital viewpoint, the problem of a potential analog dynamic range is in the read 
channel which blocks the tracking in the read channel or the version which can be 
written in which bars suitable decode. 

[0012] Since it is such, implementation of the duplicate prohibition approach of the 
digital data which cannot reproduce easily the digital data currently recorded on the 
record medium, and the decode data transmitting approach is demanded. 
[0013] 

[Means for Solving the Problem] Then, a duplicate may be able to be forbidden using 
the above attributes. 

[0014] For example, there is a formatting detail of the addition about the multimedia 
record specification to propose of bringing about the possibility of the addition for 
duplicate protection. The original digital information is divided into the block which 
contains a line error correction and a train error correction, respectively by the digital 
videodisc specification to propose. A duplicate can be forbidden using various 
properties of block formatting. 

[0015] Namely, the digital information duplicate prohibition approach of this invention 
(1) The sequence decision stroke which determines the sequence of the symbol 
encoded in the channel bit which has the accumulation digital sum powder exceeding a 
predetermined limitation, (2) The sequence insertion stroke which inserts the 



sequence of the above-mentioned symbol in digital information, (3) The coding stroke 
which encodes the sequence of the above-mentioned symbol using the encoder made 
as [ encode / in the channel bit which has the accumulation digital sum powder which 
does not exceed a predetermined limitation for the sequence of the above-mentioned 
symbol ], (4) It consists of transmitting strokes which transmit the above-mentioned 
channel bit of this coding stroke. 

[0016] Moreover, the 1st coding stroke to which the decode data transmitting 
approach of this invention encodes the bit of (1) decode data to a sign, (2) The 2nd 
coding stroke encoded in the channel bit which has the digital sum powder which has 
the same sign as the sign from the above-mentioned coding stroke for the line of data, 
(3) It consists of a repetition stroke which repeats the coding stroke of the above 1st, 
and the 2nd coding stroke to two or more lines, and the coding stroke of the (4) above 
1 st, the 2nd coding stroke and the transmitting stroke that transmits the channel bit 
repeatedly obtained from the stroke. 

[0017] By taking these configurations, the sequence of the channel bit which brings 
about the digital sum powder which some sequences of a symbol accumulated greatly 
with the encoder encodes, and the conventional reading means cannot detect easily. 
This encoder decodes the original sequence of a symbol to the sequence which is the 
channel bit which can be read by all decoders. The conventional encoder is encoded 
to the sequence from which the channel bit which brings about the digital sum powder 
which accumulated the sequence of the same origin of a symbol greatly differs. 
Therefore, although a special channel bit is encoded clearly, the channel bit of read 
impossible arises in the next recoding. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of suitable operation of this invention 
is explained, referring to a drawing. There are these three operation gestalten. With 
the first two operation gestalten, some sequences of a symbol are encoded by the 
sequence of the channel bit which brings about DSV greatly accumulated with the 
"standard" encoder, and it uses that it is easily undetectable with most read channels. 
[0019] With the 1st operation gestalt, a special encoder decodes the original 
sequence of a symbol to the sequence which is the channel bit which can be read by 
all decoders. A standard encoder is encoded to the sequence from which the channel 
bit which brings about DSV which accumulated the sequence of the same origin of a 
symbol greatly differs. Therefore, although a special channel bit is encoded clearly, the 
channel bit of read impossible arises in the next recoding. A special encoder performs 
selection which is not the optimal as for one or more of a channel bit over a short 
period, and changes it into the condition of barring the prolonged propagation in the 
condition of bringing about DSV which accumulated the encoder greatly. The selection 
which is not the optimal is controlled using an exaggerated RAIDO switch. 
[0020] With the 2nd operation gestalt, after an error correction sign is added, one or 



more errors on purpose are introduced into the sequence of a symbol. The sequence 
from which the symbol which has an error was obtained is encoded by the sequence 
which is the channel bit which can be read by all decoders. However, an error 
correction finishing sign set is encoded by the sequence of the channel bit which 
brings about the large accumulation DSV. 

[0021] The attribute of a data blocking format is used with the 3rd operation gestalt. 
The information on additional is encoded without a special encoder adding overhead 
data. In a specific example, DSV is calculated for each midfield line of every of block 
data (however, a midfield line is 91 bytes including an error correction sign and a 
synchronous sign), and information is encoded to the sign of the DSV value of a 
blocking midfield line. With other operation gestalten, information is encoded to run 
length distribution. As for coding, either of the selections is attained by selection of a 
channel bit, or installation of an error on purpose. The coding information on additional 
is sent to the decoder of a processor or higher level, in order to use it, in case it is 
extracted by the decoder and the decoded symbol is decoded or scramble canceled. 
In a standard encoder, in case the symbol by which the same origin was encoded or 
(encryption) scrambled is encoded, the same pattern or the same run length pattern 
to a sign of DSV of a midfield line is not guaranteed. 

[0022] With each operation gestalt, although the original data are restored correctly, 
with other encoders, it encodes in the channel bit which cannot restore the data of 
the same basis, or other encoders encode the data of the same basis in the channel 
bit which does not include important decode information or scramble discharge 
information. Three operation gestalten are independent and can combine two of 
arbitration, or all three. Although it is not necessary to change the proposed 
specification with the first two operation gestalten, it is necessary to add the 
overhead data of some additions, respectively. Although additional overhead data are 
unnecessary, the decoder which has the capacity to extract the information on 
additional and to send the information on additional to the decoder of a processor or 
higher level is required of the 3rd operation gestalt. 

[0023] The functional configuration of a digital storage system is shown in drawing 1 . 
The original data are divided into the sequence 100 of a symbol. Within a module 102, 
data are blocked, the symbol 104 of the addition error detection and for correction is 
added, and a header and synchronous data are added. The sequence by which the 
symbol 106 was changed is encoded by the sequence of the channel bit 110 with an 
encoder 108. The channel bit 110 is written in on the record medium shown in drawing 
1 as a disk 112. The read signal 114 from a disk 112 is changed into binary data 118 
from an analog signal by the detector 116. Binary data 1 18 is decoded by the decoder 
120 at a symbol sequence 122. Error detection and correction are suitably performed 
within a module 124, and error detection and the correction symbol 126 are extracted 
with other overhead data. As for the obtained last symbol sequence 128, it is ideal 



that it is the same as the original symbol sequence 100. 

[0024] With the 1st operation gestalt of this invention, the special encoder 108 
determines the channel bit which is not [ about the short period of time DSV which 
brings about the sequence of a different channel bit 110 from the sequence of the 
channel bit which other most encoders generate from the data 100 of the same 
origin ] the optimal. The special sequence of a channel bit does not bring about the 
large accumulation DSV. The sequence of the channel bit from other encoders brings 
about the large accumulation DSV. Other encoders will not perform the same 
selection about a short period of time DSV which is not the optimal. 
[0025] With the 2nd operation gestalt of this invention, after the error correction 
symbol 104 is added, an error on purpose is introduced into the symbol stream 106. 
The symbol sequence 1 28 by which the error correction was decoded and carried out 
is the same as the original symbol sequence. However, a different coding system will 
not generate the same sequence of the channel bit 110, if this does not bring about 
the same error on purpose, either. When there is no error on purpose, the sequence 
which is the obtained channel bit brings about the large accumulation DSV. 
[0026] With the 3rd operation gestalt of this invention, it encodes with an encoder 108 
and the information on additional is decoded by the decoder 124. The information on 
additional is used for decode, scramble discharge, or other data corrections. 
[0027] The reference mark-ized table for multiplex condition encoders proposed in 
the EFMPIus proposal to drawing 2 is shown. The main reference table 200 and the 
substitution table 214 are shown in drawing 2 . The main reference table 200 has 256 
code entries for symbols (reference number 202) in four trains (reference numbers 
204, 206, 208, and 210) corresponding to four possible conditions of a condition circuit. 
The number on the right-hand side of each code (for example, reference number 212) 
shows the following condition. For example, when a condition circuit is in the condition 
1 (reference number 204) coding symbol 80, a condition circuit is reversed in the 
condition 3. Although a specific channel bit pattern is generally inputted to many 
symbols, in the condition of differing therefore, a condition dependence decoder is 
needed. About symbols other than 88 of the beginning, there is two corresponding 
alternative for channel bits so that two of four conditions may bring about one 
alternative and other two conditions may generally bring about the alternative of 
another side. The substitution table 214 is usable only about the first 88 symbols, the 
first 88 symbols — an encoder — the main table 200 — or it can determine to use a 
code (and the next condition assignment) from the substitution table 214. About the 
first 88 symbols, DSV of each sequence of the channel bit in a main table is negative, 
and DSV of each sequence of the channel bit in a substitution table is mainly forward. 
In each condition, a channel bit can be chosen only by the first 88 lines. Therefore, 
only the first 88 lines can perform perfect DSV control, therefore the configuration of 
the 1st operation gestalt of this invention can be realized. 



[0028] Symbol sequences 80, 132, 220, and 154, .., repetitions 220 and 154 (reference 
number 300) are shown in drawing 3 and drawing 4 . In drawing 3 and drawing 4 , the 
encoder of the criterion within the condition 1 (reference number 302) of a 
substitution table encodes a symbol 80 in the channel bit 0000100100100100 
(reference number 304). However, a bit is written in the right from the left. NRZI wave 
306 starts in +1 condition, and stops at the condition to binary [ of the beginning in the 
channel bit in the time of day which reverses a condition to -1 (it begins from the left) 
/ 1 ]. An NRZI wave reverses a condition to +1 again after binary [ in a channel bit / 
0 ]. DSV plotted by drawing 3 - drawing 6 — an NRZI wave — it is the running sum of 
306. 

[0029] Although it is the same as drawing 3 and drawing 4 to drawing 5 and drawing 6 , 
the symbol sequence encoded by the special encoder is shown. A special encoder 
starts in the condition 1 in a main table ( drawing 2 , reference number 200). An 
encoder can presume some symbols (for example, 2-3 symbols), and can inspect all 
the possible alternative examples that opt for the best selection from which DSV 
becomes min. About drawing 3 and drawing 5 , the DSV wave in the edge of the 3rd 
symbol (symbol 220) is compared. Moreover, please compare the DSV wave in the 
edge of the 4th symbol (symbol 154) about drawing 4 and drawing 6 . In each ****, the 
magnitude of DSV is small to a standard encoder ( drawing 3 and drawing 4 ). In order 
to determine about other channel bits which an encoder should use, when presuming 
two or three symbols and two alternative examples shown in drawing 3 - drawing 6 are 
given, the selection shown in drawing 3 and drawing 4 is the optimal selection. 
However, the symbol sequence 80,132,220 is made in fact as [ carry out / so that the 
pass which brings about the condition 2 of a symbol 220 for an encoder condition 
circuit may be chosen / bias or a "trick" ]. Other pass of a symbol 80 brings about the 
condition 3 of a symbol 220. Bias of the symbol 132 is carried out so that the pass of 
a request of an encoder may be chosen. If there is need, longer sequences, such as 
the condition 2 of a symbol 220, can be used, and the specific condition of a specific 
symbol can be guaranteed. In that case, as the way in case an NRZI signal is in -1 
condition brings about a repetition pattern with much zero and is shown in drawing 4 
rather than the symbol 1 54 of a condition 3, and the case where an NRZI signal is in +1 
condition, DSV accumulates a repetition sequence, such as returning from the symbol 
220 of a condition 2 subsequently to the symbol 154 of a condition 3, to a negative 
direction at infinity. 

[0030] The important difference between the encoder of the criterion of drawing 3 and 
drawing 4 and the special encoder of drawing 5 and drawing 6 is a special encoder's 
making selection which is not clear not much the optimal about the first three symbols, 
and going into the repetition sequence of a symbol pair (symbols 220 and 154) not 
from the condition 2 but from the condition 3. Repeatedly, the repetition code of a 
condition brings about obtained DSV which is not accumulated, as shown in drawing 6 . 



Since the single selection about a channel bit and the condition (for example, symbol 
80 of drawing 3 ) of corresponding does not allow separating from a specific condition 
sequence, it is important for it to care about to bring about propagation of DSV to 
accumulate. Or the single selection about a channel bit and the condition of 
corresponding which is not the optimal can prevent propagation of the sequence of 
the condition which is long and is not desirable. It can also have the switch which 
forces a special encoder into the selection which is not the optimal in suitable time of 
day. 

[0031] In sufficient long sequence made as [ guarantee / the large accumulation 
DSV ], the overhead of a block of data becomes large on parenchyma inevitably. 
Therefore, an application is restricted. In duplicate protection of software, it is enough 
if there are only some blocks which have an excessive overhead sequence. However, 
it is desirable that there is the important software or the data within these blocks 
"protected." As for each block "protected", in the case of an image, it is desirable to 
appear once every 15-20 seconds. The higher frequency of the block protected for 
the overhead of additional data has a possibility of blocking image quality. However, if 
a frequency is too low, the special descriptions, such as inversion playback, will 
become complicated with the protected block. For example, when the information 
within the protected each block is needed for scramble discharge of the following 
video frame, it must reverse to the block from which it was always protected [ pre- ], 
and inversion playback must enable playback of a frame after the protected block. 
[0032] The 2nd operation gestalt is deformation of the 1st operation gestalt, and uses 
the symbol sequence which this also brings DSV infringement. For example, it returns 
to drawing 1 again and the symbol sequence (80, 132, 220, 154, 220, 154 ...) of drawing 
3 - drawing 6 is explained. A module's 102 blocking of a symbol adds the symbol 
sequence of drawing 3 - drawing 6 to a block. Then, it can direct to use a notation 1 32 
for an encoder 108 instead of other notations of a certain by the processor from the 
outside. This permutation symbol is carefully chosen, in order to carry out bias of the 
encoder 108 so that the condition 3 of a symbol 220 may be chosen as shown in 
drawing 4 . If the obtained channel bit is decoded, a module 124 will detect a symbol 
error and will correct a permutation symbol as a symbol 132 again. Subsequently, 
other coding by the standard encoder is the same as that of the case of drawing 3 , 
and brings about the large accumulation DSV. 

[0033] One proposed format of blocking data is shown in drawing 7 . In drawing 7 , 
block 400 has 192 lines of a data byte, each line — a series of synchronous cutting 
tools 402 and 404 — subsequently — 91 data bytes 406 and the synchronizations 408 
and 410 of subsequently an addition — subsequently it has 91 data bytes 412 and the 
error correction cutting tool 414 for lines subsequently. Furthermore, 192 bytes of 
each train has the error correction cutting tools 416 and 418. In one proposed format, 
a part of overhead about all the half lines of 91 data bytes is synchronous data which 



also carry out the duty of DSV control, a synchronizing signal "sync specific" with 
this data special to drawing 7 — it is shown by 404 and 410. A synchronous cutting 
tool can reverse the direction of accumulation, or can make a condition the condition 
sequence which brings other than [ some of] condition 2 of a symbol 220. Therefore, 
in this proposed format, the sequence of the above-mentioned accumulation DSV is 
blocked every 91 bytes. The approach explaining the 1st operation gestalt is only 
resumed every 91 bytes. However, if an error is repeatedly introduced in the same 
train about all lines in an error on purpose, an error will conquer train error correction 
capacity and will not be corrected. However, as shown in drawing 7 , when much errors 
on purpose are arranged along with the diagonal line 420, the error of an 
end-of-a-road intentionally is only one, and is only an error on purpose per train. 
Therefore, each error on purpose can be corrected by the error correction code of a 
line and a train. 

[0034] When drawing 7 is referred to again, each half line has 91 symbols. Data can be 
encoded to DSV for every half line of 91 symbols, without [ without it brings about 
Accumulation DSV, and ] affecting an overhead, if the symbol configuration (view) of 
all 91 symbols of for example, a half line is given — channel bit selection — DSV of 
each half line — negative — or it can just become, or DSV of each half line — 
negative — or an error on purpose can be introduced into each half line so that it may 
just become. Or the numeric value encoded within limits specified as DSV cannot be 
taken, either. As a concrete example, the single bit of the information on an end of a 
road can be encoded as follows. The 1st half line DSV makes logic 1 a single bit, when 
forward and the 2nd half line DSV are negative. When other, let logic 0 be a single bit. 
Coding of the sign of DSV by such line brings about 192 bits per block, or 24 bits. The 
data of this addition are sent to the decoder of a processor or higher level, in order to 
be extracted by the decoder and to use it for decode of the original data, scramble 
discharge, or correction. It is comparatively easy to decode the data of a special 
addition (DSV is calculated for every half line). For example, in order to determine the 
suitable sequence of a channel bit about the amount of the data within an image, 
extensive off-line count is required by the powerful computer. Therefore, possibility 
that the same special coding will be brought about in a standard encoder is quite low. 
[0035] As an alternative example which encodes the data in DSV of a half line, data 
are encoded to the die length of a run binary [ 0 ]. By seeing the whole half line, 
without adding to a data overhead or causing a DSV problem, a channel bit alternative 
decision can be made so that bias of the run binary [ 0 ] may be carried out. Or an 
error on purpose can be introduced so that a run binary [ 0 ] may be affected. As an 
example, the run of Y pieces or X individual of 0 beyond it is in the 1st half line, and 
when the run of Y pieces or X individual of 0 beyond it is in the 2nd half line, logic 1 
can be made into a single bit. 

[0036] It is combinable to encode data in the sign or magnitude of DSV and to encode 



data to a run length. Finally, these are examples which encode information in the form 
where overhead information is not added. When other channel bit patterns are allowed, 
there are other approaches of a large number which encode information in the form of 
the pattern of a bit. For example, the condition of a condition circuit brings about an 
additional variable, and when it carries out, a synchronous special cutting tool brings 
about an additional variable. All the alternative examples mentioned above are 
combinable in the form of the sign of DSV and DSV and magnitude, a run length, and 
other compound combination. Although decode is easy the above result, coding with 
recoding difficult difficult [ reversal (inversion) of processing ] is realizable. 
[0037] According to the gestalt of the above operation, some sequences of a symbol 
are encoded by the sequence of the channel bit which brings about DSV greatly 
accumulated with the "standard" encoder, and the conventional read channel cannot 
detect easily. Moreover, although the original data are restored correctly, in other 
encoders, the channel bit which cannot restore the data of the same basis encodes, 
or other encoders are encoded in the data of the same basis by the channel bit which 
does not include important decode information or scramble discharge information. 
Therefore, it can avoid reproducing digital data easily. 

[0038] Hereafter, the gestalt of operation of this invention is summarized and 
mentioned. 

[0039] 1. Sequence Decision Stroke Which Determines Sequence of Symbol Encoded 
in Channel Bit Which Has Accumulation Digital Sum Powder Exceeding Predetermined 
Limitation, The sequence insertion stroke which inserts the sequence of the 
above-mentioned symbol in digital information, The coding stroke which encodes the 
sequence of the above-mentioned symbol using the encoder made as [ encode / in 
the channel bit which has the accumulation digital sum powder which does not exceed 
a predetermined limitation for the sequence of the above-mentioned symbol ], The 
digital information duplicate prohibition approach which consists of transmitting 
strokes which transmit the above-mentioned channel bit of this coding stroke. 
[0040] 2. Sequence Decision Stroke Which Determines Sequence of Symbol Encoded 
in Channel Bit Which Has Accumulation Digital Sum Powder Exceeding Predetermined 
Limitation, So that it may encode in the channel bit which has the accumulation digital 
sum powder to which the sequence which has the permuted symbol does not exceed 
a predetermined limitation The digital information duplicate prohibition approach which 
consists of a permutation stroke which permutes one symbol in the sequence of the 
symbol of the above-mentioned sequence decision stroke, a coding stroke which 
encodes the sequence of this permutation stroke in a channel bit, and a transmitting 
stroke which transmits the channel bit of this coding stroke. 

[0041] 3. 2nd Coding Stroke Encoded in Channel Bit Which Has Digital Sum Powder 
Which Has the Same Sign as Sign from Above-mentioned Coding Stroke for 1st 
Coding Stroke Which Encodes Bit of Decode Data to Sign, and Line of Data, The 



decode data transmitting approach which consists of a repetition stroke which 
repeats the coding stroke of the above 1st, and the 2nd coding stroke to two or more 
lines, and the coding stroke of the above 1st, the 2nd coding stroke and the 
transmitting stroke that transmits the channel bit repeatedly obtained from the stroke. 
[0042] 4. 2nd Coding Stroke Encoded in Channel Bit Which Has Digital Sum Powder 
Which Has the Same Sign as Sign from 1st Coding Stroke for 1st Coding Stroke Which 
Encodes Bit as Symbol, and Line of Data, The repetition stroke which repeats the 
coding stroke of the above 1st, and the 2nd coding stroke to two or more lines, The 
coding stroke of the above 1st, the 2nd coding stroke, and the transmitting stroke that 
transmits the channel bit repeatedly obtained from the stroke, The 1st decode stroke 
which decodes the channel bit from the above-mentioned transmitting stroke in a line, 
The sign calculation stroke which calculates the sign of the digital sum powder of each 
line decoded in this decode stroke, The digital information duplicate prohibition 
approach which consists of the 2nd decode stroke which decodes the sign of this sign 
calculation stroke in the bit of the coding stroke of the above 1st, and a correction 
stroke which corrects the channel bit decoded in the decode stroke of the above 1 st 
using the bit decoded in this 2nd decode stroke. 

[0043] 5. 1 st Coding Stroke Which Encodes Bit of Decode Data to Run Length Pattern, 
The 2nd coding stroke which encodes the line of data in the channel bit which has the 
run length pattern of the coding stroke of the above 1st, The decode data transmitting 
approach which consists of a repetition stroke which repeats the coding stroke of the 
above 1st, and the 2nd coding stroke to two or more lines, and the coding stroke of 
the above 1 st, the 2nd coding stroke and the transmitting stroke that transmits the 
channel bit repeatedly obtained from the stroke. 

[0044] 6. 1st Coding Stroke Which Encodes Bit to Run Length Pattern, The 2nd coding 
stroke which encodes the line of data in the channel bit which has the run length 
pattern of the coding stroke of the above 1st, The repetition stroke which repeats the 
coding stroke of the above 1 st, and the 2nd coding stroke to two or more lines, The 
coding stroke of the above 1st, the 2nd coding stroke, and the transmitting stroke that 
transmits the channel bit repeatedly obtained from the stroke, The 1st decode stroke 
which decodes the channel bit from the transmitting stroke in a line, The run length 
pattern calculation stroke which asks for the run length pattern of each line decoded 
in this 1st decode stroke, The 2nd decode stroke which decodes the run length 
pattern of this run length pattern calculation stroke in the bit of the coding stroke of 
the above 1st, The digital information duplicate prohibition approach which consists of 
correction strokes which correct the channel bit decoded in the decode stroke of the 
above 1st using the bit decoded in this 2nd decode stroke. 
[0045] 

[Effect of the Invention] As stated above, this invention determines the sequence of 
the symbol encoded in the channel bit which has the accumulation digital sum powder 



exceeding a predetermined value. Insert a symbol sequence in digital information and 
the sequence of a symbol is encoded using the encoder encoded in the channel bit 
which has the accumulation digital sum powder which does not exceed a 
predetermined value for this symbol sequence. It can avoid reproducing easily the 
digital data currently recorded on the record medium with having constituted so that a 
channel bit might be transmitted. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of the digital storage system of the 
gestalt of operation of this invention. 

[Drawing 2] It is drawing showing the reference table of the coding pattern about a 
multiplex condition encoder. 

[Drawing 3] It is the wave form chart of the digital sum powder (DSV) value acquired 

from the sequence of a specific notation, and a standard encoder. 

[Drawing 4] It is the wave form chart of a continuation of drawing 3 . 

[Drawing 5] It is the wave form chart of a digital sum value (DSV) which has a special 

encoder about the same symbol sequence as drawing 3 . 

[Drawing 6] It is the wave form chart of a continuation of drawing 5 . 

[Drawing 7] It is the block diagram of the data formatted into the block according to 

the proposed specification. 

[Description of Notations] 

100 Symbol Sequence of the Original Data 

102 Module 

104 Error Detection and Correction Symbol 

108 Encoder 

112 Disk 

1 1 6 Detector 

120 Decoder 

124 Module 

1 26 Error Detection and Correction Symbol 



128 The Last Symbol Sequence 
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